ABSTRACT
INTRODUCTION
Heart failure (HF) is a pathophysiological condition defined as the failure of the heart to supply the requirements of the metabolizing tissues under normal cardiac pressures due to an abnormality in cardiac function (1, 2) . HF is a major health problem which is a leading and increasing cause of mortality and morbidity around the world (3) . Broadly, the prevalence of HF in the western world is at 1-2% and the incidence accounts for 5-10 per 1000 people per year (4) . Symptoms of HF include fatigue, dyspnea, limited exercise tolerance and accumulation of concomitant fluid. With the aging population, higher portion of individuals such as people with hypertension, diabetes mellitus and obesity are exposed to the possibility of developing HF (2) .
Clinically, HF patients can be divided into two categories; patients with HF with preserved (≥50%) ejection fraction (HFpEF) and patients with HF with reduced left ventricular ejection fraction (HFrEF) (≤40%). Leastwise, half of the HF patients have a reduced ejection fraction (5) .
Heart failure with reduced left ventricular ejection fraction is caused by an initial injury or disease state, which can be cardiovascular-originated or originally include other organ systems followed by the evolution of secondary cardiovascular abnormalities that lead to reduced ventricular contraction. With the most important risk factor for HFrEF is being hypertension, other cardiovascular etiologies of HFrEF are myocardial infarction, cardiomyopathies, myocarditis, cardiac infection and valvular diseases. Extra-cardiac causes of HFrEF are systemic diseases, endocrine etiologies, high in take of illicit drugs and alcohol, side effects of chemotherapy treatment. When it comes to stable patients with pre-existing HFrEF, various factors can accelerate clinical decompensation, worsen the symptoms thus create the need for hospitalization of patients. These factors consist of ischemia, arrhythmia, infection, failing to comply with medications and dietary restrictions (2).
According to World Health Organization (WHO) malnutrition is defined as excesses, imbalances, inadequacies in a person's intake of energy and/or nourishments (6) . WHO also states that the term malnutrition covers two groups of conditions; one being undernutrition and the other one being overweight, obesity and noncommunicable diseases related to diet. Undernutrition includes wasting, stunting, underweight and micronutrient insufficiencies or deficiencies. Examples for diet-related noncommunicable diseases can be diabetes, stroke, cancer and heart disease (6).
Intestinal edema, anorexia, malabsorption, rise of basal metabolism ratio and the increase in energy and nutrition needs of the heart lead to malnutrition among HF patients (7) . Moreover, pharmacological therapy can also lead to insufficient energy and nutrition intake by causing loss of appetite that (8) . In conclusion, malnutrition induces intensified edema, inflammation, neurohormonal activity and is highly associated with adverse prognosis among HF patients (7).
Malnutrition is often seen among patients with HF and it is associated with the lower quality of life and increased risk of mortality (9, 10) . Despite increasing evidence concerning the crucial role of micronutrient deficiencies in chronic HF, the HF guidelines have not yet declared definitive nutritional strategies and the number of clinical research inspecting the effects of micronutrient supplementations on the prevention of malnutrition are still confined. Therefore, to be able to assess generally recognized nutritional strategies to improve the functional capacity and quality of life more researches are needed to be carried out regarding malnutrition of HF patients (9) .
The aim of this study is to determine the malnutrition statuses of systolic heart failure patients evaluated between 15 January -10 February 2019 in Trakya University Medical Research and Practice Hospital and Edirne Sultan 1 st Murat State Hospital by using the results of Mini Nutritional Assessment (MNA®), patients' transthoracic echocardiography, biochemistry tests, hemograms, medications and habits (11) .
MATERIAL AND METHODS
This study was approved by the Scientific Research Ethics Committee of Trakya University Medical Faculty. Informed consent was obtained from all of the patients. In this cross-sectional and descriptive study, the study population was composed of patients over 18 years old who were diagnosed with systolic heart failure with EF ≤40%, and applied to the cardiology department of Trakya University Hospital, and Edirne Sultan 1 st Murat State Hospital between 15th of January -10th of February, 2019. Seventy patients were asked to fill the MNA® survey to evaluate their anthropometric characteristics, general status, dietary habits, and subjective assessments. After data collection, 66 patients (61 patients from Trakya University Hospital, 5 patients from Edirne Sultan 1 st Murat State Hospital) were included in the study. The rest were excluded because of inconsistent and incomplete data. MNA® consists of 18 questions, and four parts to determine patients' nutritional status. If malnutrition indicator score is less than 17 points, the patient is malnourished. 17 to 23.5 points indicate a risk of malnutrition, and 24 to 30 points indicate that the patient is in normal nutritional status (11) .
Mini Nutritional Assessment
A. Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or swallowing difficulties? 
RESULTS
The total number of subjects in the study was 66. The mean age of all subjects was 65.3 ± 11.1. Out of all patients, 17 of them were female, while 49 of them were male. The mean age of female subjects was 67.9 ± 11.2, whereas the mean age of male subjects was 63.9 ± 10.9. Taking into consideration the MNA results, the mean score was 21.9 ± 4.7. Our MNA results also portray that 7 female and 27 male subjects had an adequate nutritional status, 7 female and 18 male subjects were at risk of malnutrition, 3 female and 4 male subjects were malnourished. The mean MNA score for females was 21.5 ± 5.04, while the mean score for males was 23.3 ± 3.9. Evaluation of MNA questions and subjects' answers according to groups are presented at Table 1 . The difference of subjects' answers to questions A, B, D, E, O among groups were found to be statistically significant (p<0.001). Biochemical, echocardiography parameters and medications of patients can be observed at Table 2 . Statistically significant difference was found at platelet counts between groups (p=0.045). 
DISCUSSION
Heart failure is a worldwide health problem among the elderly population and mainly appears with reduced ejection fraction that causes reduced living standards and morbidity (2) . Due to this condition, heart is inoperative to supply the requirements of the tissues to maintain normal cardiac function (1).
In line with previous studies, risk factors such as obesity, hypertension, and diabetes mellitus are seen frequently among HF patients (1). In our study the result of body -mass index was lower in undernourished patients, compared to the other groups, but there was not a significant difference since the malnourished group was already in normal weight range. According to the local studies, body mass index may cause misdirection because it does not reflect weight loss completely (12) . In our findings, when body mass index is compared to weight loss in the last 3 months, in the malnourished group, there is a significant weight loss greater than 3 kg (p=0.0001), even though they are in normal weight range. Additionally, the comorbid diesases of our patients' hypertension and diabetes were consistent with the study of Bonilla-Palomas et al. (13) which was conducted on 208 patients.
In our study, although there was no significant difference in smoking rate among all groups (p=0.428), quitting smoking is important to reduce the risk of smoking-related cardiovascular diseases (14) .
According to the literature, the majority of the HF patients are classified as at risk of malnutrition (12, 13) . Our study revealed that 51.5% of the patients were in adequate nutritional status. As for the reason, it is thought that patients with heart failure are cautious about their health. Nevertheless in our study the percentages of the malnourished patients are in accordance with the literature (12, 13) .
Our results demonstrated that the percentage of medication usage was higher in well-nourished group for ASA and antiarrhythmic drugs. Beta-blocker was prescribed for all malnourished patient group (n=7), meanwhile ARB and antiarrhythmic drugs were not in their drug therapy. A similar conclusion was reached by Bonilla-Palomas et al. (13) in beta-blocker usage but they indicate that there was no prognostic benefit specified with this drug.
In this study, the main limitation was the patient profile that we conducted the questionnaire. It could be argued that a higher percentage of the malnutrition and the risk of malnutrition levels could be obtained if this survey would be performed on severely ill patients, but these severe patients have refused were incapable of attending to our survey.
High in reliability and validity, MNA® was originally developed for the elderly (mean age 73 ± 10.1) patients , and the mean age of our subjects was 65.3 ± 11.1 which was another limitation for our study (13) . In addition, in our study, no significant difference was found in the measure of mid-arm circumference (p=0.193), in contrast with the literature that evaluated Japanese elderly (15) . We attribute this to the fact that these measurements can vary in populations, and should be modified for the specific population that was conducted.
As a conclusion, although malnourished patients were detected, the number of well-nourished patients were higher. Therefore, it could be said that patients with heart failure are conscious of their health and diet. It is crucial for the health care providers to give advices on healthy living and nutrition to keep this elderly population well-nourished. 
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